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THE TRANSITS OF VENTUS. respects advantageous. Other countries are oc-
cupying these atations, the Paoelotte and La
From the London Spectator. Haye Sainte of ghe sclentiflo Waterloo; thnis

! ’ i i . country’s duty oalls her to & post 8o important
Since we dealt with this subject in our and so difffoult of tenure that it may fairly be

number for Feb. 8, it has attracted much more described as the Hougoumount of the position.
attontion than had formerly been accorded to

it. Every one 18 asking whether it is poasible

that an astronomer 80 eminent and so skillful

as Sir George Alry—for the time is past when

names need be concealed—can have made any

gerious mistake in a matter of this importance.

Apd sgan, avery ono 18 anxious to know pre-

cisely what mstake 18 imputed, and how it

arose, granting that a mstake bhas been made.

To this last guestion the reply is ocasy. It
chanosd unfortunately that in 1857 the Astron-
omer Royal @elivered a leoture on the subject
of the nmow-approaching transits. In that lec-
ture his great mistake had it origin. Iutent on
presenting the more striking and popular fea-
tures of bis subject, and in & Wav which would
be clear and convinclng to every omne, he was
led to adopt s method of reasoning which on
the face of it seems convincing cnough (and
whieb, indeed, i8 sound 0 itself) : but the con-
olusions derived from which may be, and 1n the
actual case are, dependent on certain detalls
into which the Astronomer Royal neither then
eutered nor has eover entered since. Iti8 the
paipably convincing nature of the evidence at
first view which led to all the mischief. We will
ondeavor to give a brief but gsuficient sketoh of
the line of argument:

Lst 1t be promisod that, for applyiog Halley’s
method—or the English method, as it is often
called—wlth advantage, what is wanted 18 that
at some station the transit shall last. a8 iong a8
possible, while at another it shall laat as short a
time a8 possible. It matters nothing whether
tbe increase or reduction of the time be ob-
talned by a seeming change 1D tbe longth of the
Mne traversed by Vebpus, or by a change in tho
rate at which she seoms t0 move during transit.
So wuch premised, ley it be noted that in 1874
Veonns will cross the sun’s face on a line
placed somewhat as a lino from the figare
X to the figure 1 on 8 clock-face. ASs
seen from nortbern stations, the line
of transit will be lowered, and thereforo
manifestly will be lengthened. From southern
stations the line will be rased, aupd therefore
shortened. We, therefore, set an observer av as
northerly station as we 0©aD, to gat as great 8
lengthening as we can, and that 18 one point
gawned. We set an observer atas southerly a
station as we can, and 80 get a8 great a shorten-
{ng as possibie, and that is a gecond point
gained. Bug 1t 18 easily shown (we do not
trouble our readers with the proof) that our
northerly observer is go shifted by the earth’s
rotation while the traunsit is in progress that
Venus is seemingly hastened on her course in
transit. This shortens the time of.transit at the.
northern station, and is aiscordant with the
lengthening obtained hy sesting an observer as
far north as possible. Here, then,is ono point
against us. Lastly, the-southern station oan be
taken 80 as to glve either a hastening or
a retarding of Venus’ motion, BImMply
because tho transit occurs in the gouthern Sum-

mer, when places far gouth have no night. 8o
that we cam set the observer aither where he
will have the sun moyving from east to weat dur-
ng the traosit, or where he will bave the sun
movioe from wesat to east. Wa sat our observer
so that Venus is hastened, (which is secured by
1aking a station where, during the transit, the
gun moves from east to west.) This hasteuing
is manifestly accordant with the ghortening of
her path at southern stations, and thus we et a
third point lu our favor. We bave, then, threa
poiots in our favor and oue agalnst us, or & bal-
ance of oniy two favorable points.

Now, 1882, Venus orosses the lower part of the
sun’s face, or somewhat as from flzure VIL to
figure IV. on & clock-face. In this case, the
portbern station gives the lowest or shorteat
course, while tbe southern eives the highest or
Jongest course. As before, we get two points In
our favor by setting an observer far to the north
and avother far to the south. As before, the
northern observer sees Venus hastened on her
course ; bus now. this is & favorable point, since
1t manttestly accords with the shortening of the
porthern 1ime of transit, This makes point
three ' our favor. And agaiu, as before, we
ocan set our soutbern observer where the.
motion of Venus can be hastened or retarded as
we pleagse. We assign him a station where she
will be retarded; (which is secured when the
sun moves from west to east durivg the transit;)
this manifestly accords with the lepgthening of
her path. Thua we have four tavorable points
1p all in 1882 ; whereas in 1874 we can secure only
three, or (one being unfavorable) a majority of
only two tavorable points.

It seems manifest, then, that the transit of
1484 {8 twice as iavorable for applying Halley’s
method as the trapsit of 1874, 80 tbe Astrono-
mer Koyal concluded. He did not enter 1ato de-
tails, but after summing up the evidence much
a8 we have done above, he said, “the ohserva-
bie diffevence of duration in 1874 will probaply
pot be half of that 1n 1882.” It was_in 1857 thab
he thus spoke, and he has never said a word or
written a line since that time implying that be
had gone into the details of the matter. When
he next touched the subject /in 1864) he referred
to the lecture of 1857 as rhowing the suitability
of Halley’s method 1n 1882, and he left the tran-
g1t of 1874 wholly unnoficed. Again, in Decom-
ber, 1868, he touched on the matter, s1OPLy say-
1ng that Halley’s method fails totally in 1874.
That fatal lecture, or rather the error sugegested
in the process of popularising the subject for
that occasion, led to so establisbed a convicsion
as to the uselessness of Halley’s method 1n 1874,
ibat it bad pever seemed worth while to re-ex-
amine the matter. Bat pow let us consider de-
tails a hittle, and see how the matter will then
appear.

In the first place, the transit of 1882 at once
loses 1ts apparent superiority. The southern
observer must have the sun moving from west
to east durng the transit—our, in other words,
Lhe tmust have the sun on the night side {80 to
speak) of the sky. There is, of course, no night
pear the Antartic Pole on Dee. 6, but at nemi-
pal midnight the sun is at its lowest ; and the
sun must be toward this part of bis diur-
pal course, if the observer is to get the
advantage we are considering. There is Do
known Antartic station where this cau be,
the sun being alse Iairly bigh at the beglnning
and end of the transit. This at once disposes of
the superlority of tbe tramsit of 1882, If an
Antarcnie station 18 sought at all, there will bo
a bastening inatead of a retarding of the planet’s
transit—or an unfavorable point, asin the case
of the carlier transit. In reality, the loss thus
accruing 18 found to be much more serions 1n
1882 thau the corresponding loss 1n 1874, when
we inquire into actual details.

But in 1874, as we bave seen, there must be an
nafavorable hastening of Venus’ motion as
gseen from a northern station; and ths
bastening seems to cancel the eflect due to
the lengthened traneit path. When we_1n-
quire, however, to what extent this capceling
takes place, we at opce see that the
Astronomer Royal was frightened away from
Halley’s method without suficient reason. He
manitestly (see the remark quoted above)
supposed that the duration would scarcely
be increased at all at the morthern station.
Let us see, however, whether Mr. Proctor has
been right or not in saying thas the duration 18
cousiderably increased at & @zitable morthern
station, notwithstanding the nndoubted portial
eancehing which takes plas~ from the cause in-
dicated. To prevent ail suspicron of our favoring
one side or the other, we go direct to the Naul-
cal Almanac for 1874. We take Nertchinsk, the
place pointed to by Mr. Proctor so far back as
Mareli, 1869 ; and we note that he then assigned
to this stution a lengthening ot the duration ot
transit by 15)% minutes (a very considerable
amo1nt, much more in faet than at the
most favorable station in 1882). Now what
says the Naublical Aimanac for 18741 At page
434 it states that the mean duration of transit 18
3 hours 42 minutes 2 seconas. At page 20 of the

appendix it states that at Neriehinsi the dura-
tion is 3 hours 67 minutes 6 seconds, exceeding
the former duration by 15 winutes 4 seconds.
This is very close indeed to Mr. Proctor’s re-
sult, and shows how nearly the values obtained
by his graphi¢ coustructions accord with vhose
deauced by rigid caleulation. (Moreover, a part
eveu of tbe slight difference is due to a differ-
euce 1n the adopted value of Venus’ diameter.)
Here, then, inatead of that cowmplete cancel-
ing of the value of the northern station
which 8ir G, Alry too hastily assumed,
we have a lengtbening of the transit perie@ by
more tbau fifteen minutes, which in this probiem
is an unusually large amount. To show that
this 18 80, and how slightly the northern station
18 affected by the peculiarity wbich Bir G. Airy
pad_nasuly regarded as introducing a fatal ob-
joction, we have only to remork that at Posses-
810D 1sland, the moss favorable southern station
(where tbe two conditions copspire, instead of
opposing each otber), the shortening of the tran-
8\t amounts only to seventeen and a balf miuo-
utes. Combining this shortening with the
lengthening av Nertchipsk, we have a differ-
ence of duration of Tfuily thirty-two and
a half minutes. Apd pow observe how
greatly this result differs from 8ir G. Airy’s an-
ucipation ! He thougzht the giffercnce of dura-
tion would probably * not be bhalt of thatin
1882:*" but bis own estimate of the greatest dif-
ference of duratien in 1882 (to be obtained only
by seeking an accessible station where the sun
will be but four degrees mgh at egress) amouunts
only to twenty-eight minutes. Instcad of being
less than half, the difference oft duration n 1874
18 greater Jin tho proportion of about
seven to six, Add to this that 1n
1874 the solur elevation, both at ingress
and egress will exceed twenty degrees, and the
importance of having & station at Possession
Islaud becomes wanlifest. Russia has vccupled
Nertohinsk, and 1t is Great Britain’s duty (and
. that of no other country) to occupy Possession
" Islaod. If she sbrinks from this daty 1t wall be
, Lo answer to the reproach which she will here-
| sfter wwour thao she occupiec stalions iu otber
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